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(57)Abstract 

PROBLEM TO BE SOLVED: To facilitate the throw-in of 
sediment from a hydraulic shovel set on a high table by, 
after the hydraulic shovel is set on the high table and a 
downward excavation start position is instructed, 
extending and contracting a working machine on a 
program, and detecting the excavated quantity, and 
pulling in an arm according to the excavated quantity. 
SOLUTION: Working apparatus such as a boom 14, an 
arm 15 and a basket 16 are provided on a turning table 
1 3 attached to a car body 1 2. A command for moving the g 
working machine is output to driving means according to 
signals sent from a position sensor and a turning position 
sensor and a stored program to oscillate the working 
machine for automatically carry out excavation and mud 
discharge. Thus, after an excavation start position for a 
sediment lower than the high table 1 is instructed, the 
working machine is automatically extended and 
contracted by the program, and an excavated quantity is 
detected, and the arm is pulled in according to the 

excavated quantity. Since an operator may be given only the teaching of the initial excavating 
position, even an unskilled operator may be satisfactory, and the teaching becomes easy. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 

BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/rnain/wAAAjmaGzQDA41 021 2740P1 ... 05/03/09 



Searching PAJ 2/2 



of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAjmaGzQDA41 021 2740P1 ... 05/03/09 



1/2 ^- v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The swivel base attached in the car body free [ revolution ], and the activity machine 
which consists of the boom attached in the swivel base free [ rocking ], an arm, a bucket etc., 
While receiving the signal from the position sensor which detects the location of an activity 
machine, the revolution position sensor which detects the location of the revolution direction of 
the activity machine to a swivel base, and a position sensor and a revolution position sensor The 
controller which outputs the command to which an activity machine is automatically moved by 
the program remembered to be the signal, In the automatic digging approach of a hydraulic 
excavator of having the driving means which makes an activity machine rocking by the command 
of a controller, and doing digging and the activity of earth removal automatically, while installing a 
hydraulic excavator in the heights of predetermined height The automatic digging approach of the 
hydraulic excavator characterized by detecting the amount of digging excavated when making an 
activity machine expand and contract automatically by the program and excavating, after 
teaching the digging starting position of downward earth and sand from heights, raising a boom 
and an arm according to the amount of digging, and lowering and carrying out. 
[Claim 2] The automatic digging approach of the hydraulic excavator according to claim 1 
characterized by teaching the location of the earth removal means arranged caudad, circling in 
the predetermined direction from a digging location, and carrying out earth removal in an earth 
removal location from the heights of predetermined height in which the hydraulic excavator was 
installed. 

[Claim 3] Next digging is claim 1 characterized by excavating a swivel base by the maximum 
outside width of bucket in the last digging location in the digging location [ ZURA / in the 
revolution direction / location ], or the automatic digging approach of a hydraulic excavator 
according to claim 2. 

[Claim 4] Claim 1 characterized by preparing a digging limit of the include angle which can be 
excavated in the rocking direction of an activity machine when carrying out digging initiation of 
the heights with the hydraulic excavator installed in heights, or the automatic digging approach of 
a hydraulic excavator according to claim 2. 

[Claim 5] Initiation of excavation work and the command of termination are the automatic digging 
approach of claim 1 characterized by making operation more possible outside a hydraulic 
excavator than a way to one of hydraulic excavators according to claim 4. 
[Claim 6] The automatic digging approach of one which considers as digging initiation when the 
pressure by the side of the bottom of the arm hydraulic cylinder which is one of the driving 
means which makes an activity machine rock reaches the 1st predetermined pressure, and is 
characterized by performing contamination of a bucket, or raising actuation of a boom when the 
2nd predetermined pressure is reached of hydraulic excavators according to claim 1. 
[Claim 7] It is the automatic digging approach of the hydraulic excavator characterized by 
changing and carrying out earth removal of the rocking approach of a bucket so that it may 
concentrate on the thickness of homogeneity all over a loading platform in a dump truck and it 
may concentrate an earth removal means in the predetermined width of face of a hopper with a 
crusher in the automatic digging approach of a hydraulic excavator according to claim 2 using 
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hoppers, such as a dump truck or a crusher. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] With respect to the automatic digging approach of a hydraulic excavator, 
especially this invention installs a hydraulic excavator in heights, and relates to the automatic 
digging approach of the hydraulic excavator which can be performed automatically and easily to 
feed earth and sand into a dump truck or a crusher with the hydraulic excavator. 
[0002] 

[Description of the Prior Art] Conventionally, digging and the approach of carrying out earth 
removal are automatically learned for the hydraulic excavator. This approach creates a program 
beforehand, after the thing which it is stored in stores, such as a controller, and performs it, or 
an operator operates a hydraulic excavator, stores that actuation in stores, such as a controller, 
by tee CHINGU, and has some which work repeatedly by that tee CHINGU. These people have 
also proposed the activity automated equipment of a JP,3-250045,A (Japanese Patent 
Application No. No. 250045 [ one to ]) hydraulic-drive machine. Operating the 1st time with a 
manual operation means beforehand, when the 1st purpose does the same activity repeatedly, 
2nd henceforth enables it to make a repeat activity do automatically according to this official 
report. Moreover, the 2nd purpose amends and reproduces only the amount which intervened by 
lever actuation at the time of the next automatic activity by intervening lever actuation and 
correcting an automatic activity while doing the automatic activity. It is indicated that remedial 
operation can be made to mitigate in the case of a repeat automatic activity as a re-activity is 
started from the last amendment location even if it does not start from an initial valve position 
again. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the conventional technique, there is no 
revolution function, it is the tee CHINGU playback of a control lever, whenever it is revolution, 
manual operation is required, and since the configurations of a digging location differ each time, it 
cannot excavate. Moreover, in order to carry out earth removal, revolution and activity machine 
actuation (raising of a boom and an arm) are required, and if a digging location changes, there is a 
problem that it cannot respond, in the first tee CHINGU playback function. Furthermore, it is 
troublesome to repeat until it does the activity good while a veteran's operator needs to operate 
tee CHINGU from digging with a manual operation means beforehand, since it is necessary to 
perform loading further and a next activity is decided by the quality of the actuation, revolution. 
Moreover, when it works by installing a hydraulic excavator in the flat ground, circling from a low 
digging location to a high earth removal location, an activity machine must be gone up to an 
earth removal location, 1 cycle time becomes long, and there is a problem that workability is bad. 

[0004] This invention was made paying attention to the above-mentioned trouble, with respect 
to the automatic digging approach of a hydraulic excavator, especially, installs a hydraulic 
excavator in heights and aims at offering the automatic digging approach of the hydraulic 
excavator which can be performed automatically and easily to feed earth and sand into a dump 
truck or a crusher with the hydraulic excavator. 
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[0005] 

[Means for Solving the Problem] By invention of the automatic digging approach of the hydraulic 
excavator concerning this invention, for the above-mentioned purpose achievement The swivel 
base attached in the car body free [ revolution 1 and the activity machine which consists of the 
boom attached in the swivel base free [ rocking ], an arm, a bucket, etc., While receiving the 
signal from the position sensor which detects the location of an activity machine, the revolution 
position sensor which detects the location of the revolution direction of the activity machine to a 
swivel base, and a position sensor and a revolution position sensor The controller which outputs 
the command to which an activity machine is automatically moved by the program remembered 
to be the signal, In the automatic digging approach of a hydraulic excavator of having the driving 
means which makes an activity machine rocking by the command of a controller, and doing 
digging and the activity of earth removal automatically, while installing a hydraulic excavator in 
the heights of predetermined height The amount of digging excavated when making an activity 
machine expand and contract automatically by the program and excavating, after teaching the 
digging starting position of downward earth and sand from heights is detected, and it is 
characterized by drawing an arm according to the amount of digging. By the above-mentioned 
approach, an operator moves an activity machine to the digging location to begin, it is only 
carrying out tee CHINGU of that location, and at the time of this digging, although a load 
increases, according to that load, raises a boom and an arm, and lowers and does them, while 
making an activity machine expand and contract automatically by the program after that and 
excavating. For this reason, tee CHINGU becomes easy while an operator may not be an 
operator in whom and it only became skillful that tee_CHINGU of the digging location to begin 
may be carried out 

[0006] Moreover, it is characterized by teaching the location of the earth removal means 
arranged caudad, circling in the predetermined direction from a digging location, and carrying out 
earth removal in an earth removal location from the heights of predetermined height in which the 
hydraulic excavator was installed. By the above-mentioned approach, an operator moves an 
activity machine to a downward earth removal location from heights, it is only carrying out tee 
CHINGU of the location, and it circles, and he moves and does earth removal of the activity 
machine to an earth removal location while making an activity machine expand and contract 
automatically by the program after that For this reason, since it becomes that what is necessary 
is just to go up an activity machine to a low earth removal location and a swing speed is made 
early, circling from a low digging location, 1 cycle time can be shortened and workability 
improves. 

[0007] Moreover, next digging is characterized by excavating a swivel base by the maximum 
outside width of bucket in the last digging location in the digging location [ ZURA / in the 
revolution direction / location ]. By the above-mentioned approach, sequential migration of the 
activity machine is automatically carried out in the revolution direction by the maximum outside 
width of bucket by the program, and the digging range is excavated. For this reason, since the 
location which adjoined in the revolution direction is excavated, resistance of one side decreases 
and digging is early possible. 

[0008] Moreover, when carrying out digging initiation of the heights with the hydraulic excavator 
installed in heights, it is characterized by preparing a digging limit of the include angle which can 
be excavated in the rocking direction of an activity machine. When carrying out digging initiation 
by the above-mentioned approach, an activity machine excavates only the range which can be 
excavated in the rocking direction. For this reason, while excavating the lower part of the base 
carrier which supports a hydraulic excavator is lost and aiming at fall prevention of a hydraulic 
excavator, excavation work is carried out to insurance. 

[0009] Moreover, it is characterized by enabling operation of initiation of excavation work, and 
the command of termination from a way outside a hydraulic excavator. Since the command of 
starting of digging initiation of a hydraulic excavator etc. or termination can be performed the 
outside [ way ] of the location distant from the hydraulic excavator by the above-mentioned 
approach, while excavation work is carried out to insurance, since it can be managed even if it 
does not go to a hydraulic excavator one by one, workability improves. 
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[0010] Moreover, when the pressure by the side of the bottom of the arm hydraulic cylinder 
which is one of the driving means which makes an activity machine rock reaches the 1st 
predetermined pressure, it considers as digging initiation, and when the 2nd predetermined 
pressure is reached, it is characterized by performing contamination of a bucket, or raising 
actuation of a boom. When the load pressure concerning an arm hydraulic cylinder was detected, 
an arm is operated, earth and sand are loaded into a bucket and the pressure reaches the 2nd 
predetermined pressure by the above-mentioned approach, contamination of a bucket or raising 
actuation of a boom is performed. For this reason, while earth and sand are certainly loaded into 
a bucket a bucket can be operated, without stopping. 

[0011] Moreover, it is characterized by an earth removal means changing and carrying out earth 
removal of the rocking approach of a bucket so that it may concentrate on the thickness of 
homogeneity all over a loading platform in a dump truck and it may be concentrated in the 
predetermined width of face of a hopper with a crusher using hoppers, such as a dump truck or a 
crusher. Since it moves to a longitudinal direction and earth removal of the location of the height 
direction of an earth removal means is carried out in a dump truck by the above-mentioned 
approach, without changing, earth removal can be carried out to the thickness of homogeneity on 
the whole surface. Moreover, in a crusher, since earth removal is carried out without changing 
the location of the height direction of an earth removal means, and a longitudinal direction, earth 
removal can be carried out so that it may concentrate on the one-point section in 
predetermined width of face. For this reason, in a dump truck, loading can be done for a loading 
platform gently-sloping on the average. Moreover, in a crusher, since earth removal can be 
intensively carried out to a hopper area, the earth removal of the ****** of earth and sand can 
be efficiently carried out few also with a small hopper. 
[0012] 

[Example] Below, the example of the automatic digging approach of the hydraulic excavator 
concerning this invention is explained in full detail with reference to a drawing. A side elevation 
for drawing 1 to explain the automatic digging approach with a hydraulic excavator 10 and 
drawing 2 are the block diagrams showing structure. However, in the block diagram of drawing 2 , 
in order to simplify illustration, some components were omitted and have given the notation to 
the same components as it. It sets to drawing 1 and drawing 2 , and a hydraulic excavator 10 is 
the height of a predetermined foundation (HO). It is arranged on base top 1 or the earth and sand 
which the surroundings excavate. It is near the perimeter of base top 1, and a crusher 2 is 
arranged within the limits of [ activity / Za ] the activity machine 1 1 of a hydraulic excavator 1 0, 
and the earth and sand excavated with the hydraulic excavator 10 are discharged in the portable 
type crusher 2. At this time, the height of base top 1 on which a hydraulic excavator 10 is put, 
and the height of the portable type crusher 2 are put on the almost same height Although the 
portable type crusher 2 was used above, you may make it carry in a dump truck instead of the 
portable type crusher 2. 

[0013] Free [ the revolution to a base carrier 12 ], a revolving superstructure 13 is attached and 
is attached in the revolving superstructure 13 by the hydraulic excavator 10 free [ rocking of a 
boom 14, an arm 15, and the activity machine 1 1 that consists of bucket 16 grade ]. A revolving 
superstructure 1 3 is driven by the revolution motor 1 7, and drives a boom 1 4, an arm 1 5, and a 
bucket 1 6 by the boom cylinder 1 8, the arm hydraulic cylinder 1 9, and the bucket hydraulic 
cylinder 20, respectively. In drawing 2 , each cylinder and the revolution motor 17 receive the 
pressure oil from the hydraulic pump 22 driven with an engine 21 through each hydraulic control 
valve 23, and operate. A hydraulic control valve 23 switches in response to the pilot pressure 
from the electromagnetic-control valve 24, and supplies a pressure oil to each cylinder of each 
and the revolution motor 1 7. The electromagnetic-control valve 24 switches in response to the 
signal from the control section 40 for unattended operation which consists of a controller etc., 
supplies a pilot pressure to a hydraulic control valve 23, and switches a hydraulic control valve 
23. Moreover, a hydraulic control valve 23 switches in response to the command from the 
control section 30 for cars at the time of operation by the usual manual operation, and can also 
supply a pressure oil to each cylinder of each and the revolution motor 17. 
[0014] Moreover, the boom pressure sensor 31 which measures each pressure, the arm pressure 
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sensor 32, and the bucket pressure sensor 33 are attached in the boom cylinder 18, the arm 
hydraulic cylinder 19, and the bucket hydraulic cylinder 20. The arm include-angle detection 
sensor 36 which detects a rocking include angle [ as opposed to / in the boom-angle detection 
sensor 35 which detects the rocking include angle to a revolving superstructure 1 3 into a boom 
14 / a boom 14 in an arm 15 ] is attached. The bucket stroke sensor 37 which measures the die 
length of a cylinder and detects rocking of a bucket is attached in the bucket hydraulic cylinder 
20. Or the angle sensor which carries out direct detection of the rocking of a bucket is sufficient. 
The revolution angle sensor 38 which detects the revolution include angle to a base carrier 12 is 
attached in the revolving superstructure 13. It connected with the control section 40 for 
unattended operation, and each sensor has transmitted the signal. The antenna 41 for wireless is 
connected to the control section 40 for unattended operation, and the unattended operation of 
the hydraulic excavator 10 can be carried out by the command from the outside. Moreover, easy 
[ of the radio control control panel 42 which outputs a command to a hydraulic excavator 10 
from the exterior ] is carried out as an object for operators. The sender 43 for hoppers which 
outputs detection of the propriety of the earth removal to hopper 2a and its signal is arranged. 
The sender 43 for hoppers is equipped with sensor 43a for hopper earth removal detection which 
detects whether they are whether the portable type crusher 2 (MC) is in the condition that it 
can crush, and no. 

[0015] In the above, in order to explain below, drawing 1 , drawing 3 , and the notation shown in 
drawing 4 are added to each part. The zero of the longitudinal direction of a hydraulic excavator 
10 is made into a center line of rotation Oa, and it is the height of base top 1 (HO) about the 
zero of the height direction. It is carrying out. Moreover, height of base top 1 (HO) The 
intersection with a center line of rotation Oa is set to (0, 0). The intersection which attaches a 
boom 14 in a revolving superstructure 13 is set to (X0, Y0). A dimension LI, L2 f and L3 It is a 
dimension for asking for location 1 6a at the tip of a bucket 16, and is L1 . It is the die length of a 
boom 1 4 L2 It is the die length of an arm 1 5 L3 The die length of a bucket 1 6 is shown. A B point 
shows a digging start point (XB and YB) in the location on the ground. C point shows a rest start 
point (XC and YC) in the location on the ground in case the edge of a blade of a bucket 16 does 
not excavate the ground of the base-carrier 1 2 bottom, delta shows whenever [ angle-of- 
repose / in case the edge of a blade of a bucket 1 6 does not excavate the ground of the base- 
carrier 12 bottom ]. Moreover, Line Wa shows a rest line in case the edge of a blade of a bucket 
16 does not excavate the ground of the base-carrier 12 bottom. L0 The die length of base top 1 
from an intersection (0 0) in case the edge of a blade of a bucket 16 does not excavate the 
ground of the base-carrier 12 bottom is shown. (XCi, YCi) show the point of edge-of^a-blade 
1 6a of a bucket 1 6 to a rest line. 

[0016] Next, the notation shown in drawing 4 is added to each part about the revolution 
direction. Zero thetaH of the revolution direction of a hydraulic excavator 10 It considered as the 
shipping location (H) and drawing 4 has prescribed the revolution include angle clockwise. 
Moreover, you may specify reversely [ this ] counterclockwise, zero thetaH of a shipping location 
(H) from — the include angle to a digging starting position (S) — the include angle from digging 
initiation revolution include-angle thetaS and a digging starting position (S) to a digging 
termination location (E) ■ — digging termination revolution include-angle thetaE and zero thetaH 
of a shipping location (H) from — it is referred to as i-^th digging position angle whenever thetai. 
revolution location thetaHi — revolution termination — being shown — theta Hi=theta S+thetaE 
it is . Moreover, each posture at the time of digging termination and shipping (at the time of 
conveyance) shows each include angle of the boom 14 of the activity machine 11, an arm 15, and 
a bucket 16 to ^rawing 1 and drawing 3 at the time of digging initiation. It is bucket-crowding 
initiation include-angle gammaS about the rocking include angle of the bucket [ as opposed to 
arm digging initiation include-angle betaS and an arm 15 for the rocking include angle of the 
arm / as opposed to boom digging initiation include-angle alphaS and a boom 14 for the rocking 
include angle of the boom / on drawin g 3 and as opposed to a revolving superstructure 13 by the 
time of digging initiation / 14 / 15 ] 16. It is carrying out Moreover, it sets to drawing 1 and they 
are boom digging termination include-angle alphaE, arm digging termination include-angle betaE, 
and bucket-crowding termination include-angle gammaE by the time of digging termination. It is 
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carrying out Moreover, in the time of shipping (at the time of conveyance), it is considering as 
boom shipping position angle whenever alphaH, arm shipping position angle whenever betaH, 
bucket shipping position angle whenever gammaH, and the location (XH f YH) of the edge of a 
blade. 

[0017] Next, actuation of unattended operation is first explained using drawing 5 and drawing 2 . 
First, in advance of digging initiation, the activity machine 1 1 of a hydraulic excavator 10 is 
moved to the digging start point S1 1, ending [ digging ] point E1e, and an earth removal location 
point (H), switch 40a is pushed at each point and it is a digging field (the range of ES1 1 tole). 
And an earth removal location is inputted into the storage section of the control section 40 for 
unattended operation. Next if an input is completed, after getting down from a hydraulic 
excavator 10, operating the radio control control panel 42 and moving the activity machine 11 to 
the digging start point S11, automatic digging operation is started by pushing an activity initiation 
switch. After excavating by the digging start point S1 1. it circles to the counterclockwise 
rotation Ra of illustration, and earth removal is carried out to the portable type crusher 2 at an 
earth removal location point (H). It circles clockwise in after earth removal completion with the 
portable type crusher 2, and only an outside width of bucket (Ba) excavates by shifting a digging 
location to S12 from the digging start point S1 1. If a digging location is excavated by S12, like 
the above, it will circle and earth removal will be carried out to the portable type crusher 2 at an 
earth removal location point (H). This activity is repeated to ending [ digging ] point E1e. If 
excavation work is completed by ending [ digging ] point E1e, next, only an outside width of 
bucket (Bb) will be shifted to a cross direction, and the digging location of S21 will be excavated. 
If it excavates by S21, only an outside width of bucket will excavate by shifting a digging location 
to S22 from the digging start point S21 like the above. This activity is repeated to ending 
[ digging ] point E2e. If this digging is performed to Ete or E2e, it will check whether they are 
whether the edge of a blade of the bucket 16 under digging excavates the ground of the base- 
carrier 1 2 bottom, and no each time. In excavating the ground of the base-carrier 1 2 bottom, it 
ends the excavation work by unattended operation. A halt of an activity or an emergency stop 
can be performed by pushing a halt or emergency stop switch of the radio control control panel 
42 during excavation work. Moreover, it is LED of a switching and balancing box at this time. The 
light is switched on. When resuming an activity, an activity can be again started by pushing a halt 
canceling switch. 

[0018] Next, an automation system flowchart explains using drawing 9 from drawing 6 concretely. 
At step 1 , either of the shipping approaches mentioned later for details is chosen. This shipping 
approach chooses either a dump truck (HD) or the portable type crusher 2 (MC) by switch 40a 
currently arranged in the control section 40 for unattended operation. At step 2, an operator 
operates a hydraulic excavator 10 and does tee CHINGU of a digging starting position (S), a 
digging termination location (E), and the shipping location (H) at the control section 40 for 
unattended operation of a hydraulic excavator 1 0 according to each location, the digging 
initiation posture in this digging starting position (S) is shown in drawing 3 or drawin g 4 — as — * 
the revolution angle sensor 38 — digging initiation revolution include-angle thetaS the boom- 
angle detection sensor 35 — boom digging initiation include-angle alphaS the arm include-angle 
detection sensor 36 — arm digging initiation include-angle betaS and the bucket stroke sensor 
37 — bucket-crowding initiation include-angle gammaS It is detected and the control section 40 
for unattended operation memorizes, similarly, a digging termination posture is shown in drawin g 
i or drawing 4 — as — the revolution angle sensor 38 — digging termination revolution include- 
angle thetaE the boom-angle detection sensor 35 — boom digging termination include-angle 
alphaE the arm include-angle detection sensor 36 — arm digging termination include-angle betaE 
and the bucket stroke sensor 37 — bucket-crowding termination include-angle gammaE It is 
detected and the control section 40 for unattended operation memorizes. 
[0019] the posture in a shipping location (H) — the revolution angle sensor 38 — shipping 
location thetaH the boom-angle detection sensor 35 — boom shipping position angle whenever 
alphaH the arm include-angle detection sensor 36 — arm shipping position angle whenever 
betaH and the bucket stroke sensor 37 — bucket shipping position angle whenever gammaH It is 
detected and the control section 40 for unattended operation memorizes. At this time, moreover, 
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distance (XH) from the center line of rotation 0 of the edge of a blade of a bucket 1 6 and height 
from base top 1 (YH), namely, the location (XH, YH) of the edge of a blade — boom shipping 
position angle whenever alphaH and arm shipping position angle whenever betaH And bucket 
shipping position angle whenever gammaH the height of the boom 14 attached in the die length 
of each boom 14, an arm 15, and a bucket 16, and a revolving superstructure 13 — since — it 
asks by well-known operation expression by the control section 40 for unattended operation, and 
the control section 40 for unattended operation memorizes. 

[0020] At step 3, an operator moves a bucket 16 to the digging starting position S, and he 
outputs a command so that a hydraulic excavator 10 may start unattended operation from the 
exterior from the radio control control panel 42 to the control section 40 for unattended 
operation through the antenna 41 for wireless of a hydraulic excavator 1 0. At step 4, sensor 43a 
for hopper earth removal detection detects whether they are whether an injection of the earth 
and sand to hopper 2a is possible for the portable type crusher 2 (MC), and no. At step 5, it has 
judged whether they are whether an injection of the earth and sand to hopper 2a of the portable 
type crusher 2 (MC) is possible, and no. When an injection of the earth and sand to hopper 2a of 
the portable type crusher 2 (MC) is no at step 5, it returns to step 4. When an injection of the 
earth and sand to hopper 2a of the portable type crusher 2 (MC) is possible, it goes to step 6 by 
step 5, and the control section 40 for unattended operation supplies the pressure oil from 
change-over *3Mc*4om^**** 22 for the object for the arms of a hydraulic control valve 23 to an 
arm hydraulic cylinder 19 according to an automatic program at it Thereby, it elongates, only 
deltabeta draws an arm 15 near to a car-body side, and an arm hydraulic cylinder 19 saves earth 
and sand into a bucket 1 6 by arm digging. 

[0021] at step 7, the bottom pressure of an arm hydraulic cylinder 19 turned into the 
predetermined pressure PA 1 with the signal from the arm pressure sensor 32 by the arm 
crowding of step 6, the bottom pressure of no or a bucket hydraulic cylinder 20 turned into the 
predetermined pressure PB1 with the signal from the bucket pressure sensor 33, or it comes out 
in no, there are earth and sand, and non-** is judged. In not reaching a pressure predetermined 
at step 7, it performs return arm digging to step 6 until it reaches a predetermined pressure, a 
pressure predetermined at step 7 is reached, and when there were earth and sand, and they 
come out and it is judged that digging is possible, it goes to step 8. At step 8, the control section 
40 for unattended operation supplies the pressure oil from change-over *^^******* 22 for the 
object for arms and the object for buckets of a hydraulic control valve 23 to an arm hydraulic 
cylinder 19 and a bucket hydraulic cylinder 20 according to an automatic program, thereby — an 
arm hydraulic cylinder 19 and a bucket hydraulic cylinder 20 — elongating — an arm 15 — a 
car-body side — further deltabetal only — while drawing near, only deltagamma rotates a 
bucket 16 and earth and sand are saved into a bucket 16. 

[0022] step 9 — the bottom pressure of an arm hydraulic cylinder 19 and the bottom pressure of 
a bucket hydraulic cylinder 20 judge the digging load according to the signal from the bucket 
pressure sensor 33 with arm digging and bucket crowding of step 8 with the pressure PB2 
predetermined in the pressure PA 2 predetermined in the bottom pressure of an arm hydraulic 
cylinder 19, and the bottom pressure of a bucket hydraulic cylinder 20 by the signal from the arm 
pressure sensor 32 and the bucket pressure sensor 33. If both bottom ** become larger than a 
predetermined value (PA2, PB2) at step 9, it will go to step 10. At step 10, the control section 40 
for unattended operation supplies the pressure oil from change-over *^********* 22 for the 
object for the booms of a hydraulic control valve 23 to the bottom side of a boom cylinder 18 
according to an automatic program. Thereby, it elongates and a boom cylinder 18 is the upper 
part - Boom ** performs ** and only deltaalpha raises a bucket 16. Thereby, a bucket 16 can 
scoop up earth and sand, without stopping. If boom ** performs the time when both bottom ** 
have a small predetermined value (PA2, PB2) at step 9 and performs ** at step 10, it will go to 
step 1 1 . At step 1 1 , an arm hydraulic cylinder 1 9 judges a stroke end and no. If it is not a stroke 
end, it will go to step 12. Moreover, if it is a stroke end, digging will be ended, it will go to step 17, 
and a bucket crowding (bucket contamination) will be performed. 

[0023] At step 12, it has judged whether they are whether the distance xci over the edge of a 
blade and the base carrier 12 of a bucket 16 under digging is larger than the predetermined 
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distance XCI, and no. This predetermined distance XCI is set as the distance which does not 
excavate the base-carrier 12 bottom by the edge of a blade of the bucket 16 under digging. This 
predetermined distance XCI is determined by the locus of the bucket 16 shown in drawing 3 . 
The predetermined distance XCI is the i-th x-coordinate on a rest line. When distance xci is 
larger than the predetermined distance XCI, in order that the edge of a blade of the bucket 16 
under digging may not excavate the ground of the base-carrier 1 2 bottom, it goes to step 1 3 by 
step 12. At step 13, it has judged whether they are whether the bucket include angle turned into 
270 degrees and no. 270 degrees (= boom-angle alpha+ arm include-angle beta+ bucket include 
angle gamma) of this bucket include angle are an include angle at which earth and sand were 
loaded into the bucket 16, and may be set up near [ this ] the 270 degrees. 
[0024] the case where go to step 14 when a bucket include angle turns into 270 degrees at step 
1 3, and it does not become 270 degrees — step 8 — return and an arm 15 — a car-body side - 
- further deltabetal only — while drawing near, only deltagamma rotates a bucket 16 and earth 
and sand are saved into a bucket 1 6. When distance xci is smaller than the predetermined 
distance XCI, in order that the edge of a blade of the bucket 1 6 under digging may excavate the 
ground of the base-carrier 12 bottom, it goes to step 15 by step 12. At step 15, it elongates and 
the boom cylinder 18 as well as step 10 is the upper part - Boom ** performs ** and only 
deltaalpha raises a bucket 1 6. The edge of a blade of the bucket 1 6 under digging stops thereby, 
excavating the ground of the base-carrier 1 2 bottom. 

[0025] If boom ** performs ** only for -delta alpha at step 15, it would go to step 16 and will 
have judged whether they are whether the bucket include angle turned into 270 degrees and no 
like step 13. When not becoming 270 degrees, it went to step 17, and at step 17, while only 
deltagamma rotates a bucket 16 and saving earth and sand into a bucket 16, it has judged 
whether they are whether return and distance xci are larger than the predetermined distance 
XCI and no to step 12. When a bucket include angle turns into 270 degrees at step 16, it goes to 
step 14. At step 14, revolution include-angle thetai is memorized in the storage section. 
Revolution include-angle thetai shows the revolution include angle at the time of the i-th digging. 

[0026] After the i-th digging is completed by the above-mentioned excavation work next, with 
the rise of a boom 14, revolution is started and it goes to hopper 2a of the portable type crusher 
2 (MC). At step 1 8, the control section 40 for unattended operation supplies the pressure oil 
from change-over ************ 22 for the object for the booms of a hydraulic control valve 23 
to the bottom side of a boom cylinder 1 8 according to an automatic program. Thereby, it 
elongates and a boom cylinder 18 is the upper part about a bucket 16. - Only deltaalpha raises a 
boom 14. At step 19, while going up a boom 14, it has judged whether they are whether the 
bucket include angle is maintaining 270 degrees and no. When the bucket include angle is not 
maintained by 270 degrees, it goes to step 20. At step 20, with the signal from the boom-angle 
detection sensor 35, the arm include-angle detection sensor 36, and the bucket stroke sensor 37 
The control section 40 for unattended operation follows an automatic program. For the booms of 
a hydraulic control valve 23, The pressure oil from change-over ************ 22 is suitably 
supplied for the object for arms, and the object for buckets to each cylinder, and the include 
angle of a boom 14 is amended so that only **deltagamma may rock the include angle of 
**deltaalpha and an arm 15 and a bucket include angle may turn into [ include angle ] 270 
degrees in **deltabeta and the include angle of a bucket 

[0027] When the bucket include angle is maintained by 270 degrees at step 19 in step 21, 
Amending at step 20 or with the signal from the boom-angle detection sensor 35, the arm 
include-angle detection sensor 36, and the revolution angle sensor 38 The control section 40 for 
unattended operation follows an automatic program. For the booms of a hydraulic control valve 
23, Supply the pressure oil from change-over ************ 22 for the object for arms, and the 
object for revolution to each cylinder and the revolution motor 1 7 suitably, and while only 
**deltabeta and include-angle deltatheta of a revolving superstructure 13 rock the include angle 
of **deltaalpha and an arm 15, the include angle of a boom 14 A bucket 16 goes to the 
predetermined shipping location (H) of hopper 2a of the portable type crusher 2 (MC). At step 22, 
the control section 40 for unattended operation calculated and asked for the location of a bucket 
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1 6 with the signal from the boom-angle detection sensor 35, the arm include-angle detection 
sensor 36, the bucket stroke sensor 37, and the revolution angle sensor 38, and has judged 
whether they are whether the bucket 1 6 arrived at the shipping location (H) of the predetermined 
target of hopper 2a of the portable type crusher 2 (MC), and no. shipping location thetaH 
memorized by the control section 40 for unattended operation which carried out tee CHINGU of 
the shipping location (H) of a predetermined target at step 2, boom shipping position angle 
whenever alphaH, arm shipping position angle whenever betaH, and bucket shipping position angle 
whenever gammaH it is . When a bucket 16 does not arrive at the shipping location (H) of a 
predetermined target at step 22, while returning to step 19, step 21 is repeated, and a bucket 16 
is made to arrive at the shipping location (H) of a predetermined target 

[0028] At step 23, it judges whether they are whether the shipping approach set up at step 1 is 
the portable type crusher 2 (MC), and no. In being the portable type crusher 2 (MC) at step 23, it 
goes to step 24. At step 24, as shown in drawing 10 , focusing on the point 16a, a bucket 16 
rotates in the condition of ** one by one, and the condition of ** discharges the earth and sand 
in a bucket 1 6, without changing the edge of a blade of the bucket 1 6 under earth removal. For 
that, the control section 40 for unattended operation at step 24 and step 25 with the signal from 
the boom-angle detection sensor 35, the arm include-angle detection sensor 36, and the bucket 
stroke sensor 37 It asks for the location of edge-of-a-blade 1 6a of a bucket 1 6 to become fixed 
at the height direction (Yh) and a cross direction (Xh). An automatic program is followed. The 
object for the booms of a hydraulic control valve 23, for arms, And while the pressure oil from 
change-over ************ 22 is suitably supplied for the object for buckets to each cylinder 
and the include angle of **deltaalpha and an arm 15 operates [ the include angle of a boom 14 ] 
**deltabeta, it is the include angle of a bucket. - Only deltagamma rotates. Thereby, the earth 
and sand in a bucket 1 6 are discharged so that it may concentrate on one point of hopper 2a of 
the portable type crusher 2 (MC). 

[0029] In not being the portable type crusher 2 (MC) at step 23, it goes to step 26 noting that it 
is a dump truck (HD). At step 26, a bucket 16 rotates and the earth and sand in a bucket 16 are 
discharged without changing the height of the bucket 16 under earth removal, as shown in 
drawing 1 1 which is the case of a dump truck (HD). The control section 40 for unattended 
operation at step 26 and step 27 for this reason, with the signal from the boom-angle detection 
sensor 35, the arm include-angle detection sensor 36, and the bucket stroke sensor 37 The 
location of a bucket 1 6 asks for the height direction (Yh) to become fixed. An automatic program 
is followed. The object for the booms of a hydraulic control valve 23, for arms, And while the 
pressure oil from change-over ************ 22 is suitably supplied for the object for buckets to 
each cylinder and the include angle of **deltaalpha and an arm 15 operates [ the include angle of 
a boom 14 ] **deltabeta, it is the include angle of a bucket - Only deltagamma rotates. Thereby, 
the earth and sand in a bucket 1 6 are discharged so that it may go to the front face of a loading 
platform of a dump truck (HD). 

[0030] At step 28, it has judged whether they are whether earth removal completion was carried 
out and no. Completion of earth removal is rocking include-angle gammah of a bucket It has 
judged by whether they are whether it became -90 or less include angles by which the earth and 
sand in a bucket are discharged, and no. At step 29, with the signal from the boom-angle 
detection sensor 35 and the arm include-angle detection sensor 36 the control section 40 for 
unattended operation — an automatic program — following — the object for the booms of a 
hydraulic control valve 23 — and The pressure oil from change-over ************ 22 is 
suitably supplied for the object for arms to each cylinder. It raises so that the include angle of a 
boom 14 may be set to -deltaalpha, it lengthens so that the include angle of an arm 15 may be 
set to -deltabeta, and it is made to go up so that a bucket 1 6 may not buffer in hopper 2a of the 
portable type crusher 2 (MC). 

[0031] Discharge of the earth and sand in a bucket 16 judges whether by the location of digging 
in the next revolution direction, and the cross direction, the edge of a blade of the bucket 1 6 
under digging cannot excavate the ground of the base-carrier 12 bottom, and can excavate. At 
step 30, the i+1st revolution location thetai+1 in the revolution direction judge whether they are 
whether it is in less than [ of the convention range (thetaS+thetaE) shown in drawin g 4 ], and no. 
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When the following revolution location thetai+1 is within the convention range (thetaS+thetaE) at 
step 30, it goes to step 31. At step 31, the following revolution location thetai+1 [ i+lst ] are 
calculated. The following revolution location thetai+1 adds and asks for width-ofH'ace deltatheta 
of the revolution direction of a bucket from i-th revolution location thetai in the front revolution 
direction, and it outputs a command at step 32. That is, the i+1st revolution location thetai+1 are 
calculated from (thetai+1 =theta i+delta theta). At step 32, as the next digging starting position 
(S+1) shown to drawing 4 or drawing 5 to a front revolution location in the following revolution 
location thetai+1 [ i+1st ], only the location of the revolution direction has shifted. That is, the 
next digging starting position (S+1) is digging initiation revolution include-angle 
thetaS+deltatheta, boom digging initiation include-angle alphaS, arm digging initiation include- 
angle betaS, and bucket-crowding initiation include-angle gammaS from the control section 40 
for unattended operation. A command is outputted to a hydraulic control valve 23. The pressure 
oil from change-over ************ 22 is supplied for the object for booms, the object for arms, 
the object for buckets, and the object for revolution of a hydraulic control valve 23 to each 
cylinder and the revolution motor 17, and it goes in the next digging starting position 
(S+deltatheta) of the location where only the revolution motors 17 differed in the revolution 
direction rather than last time in the same location as the last command only in the outside 
width of bucket to the object for booms, the object for arms, and each cylinder for buckets. 
[0032] When there is no i-th revolution location thetai within the convention range 
(thetaS+thetaE), it goes to step 33 by step 30. Clear [ of the following revolution location thetai ] 
is carried out, and it goes to step 34 by step 33. In step 34, the location of the next digging 
orders it convention range thetas of the first digging location in the revolution direction. 
Moreover, in a cross direction, it subtracts and asks for the width of face Bb of the cross 
direction of a bucket from the first digging starting position S, and a command is outputted at 
step 35. Namely, as for the digging starting position (S-deltas) of the following beginning, the 
command of digging initiation revolution include-angle thetaS and boom digging initiation include- 
angle alphaS+deltaalphas, arm digging initiation include-angle betaS+deltabetas, and bucket- 
crowding initiation include-angle gammaS-deltagammas is outputted to a hydraulic control valve 
23 from the control section 40 for unattended operation. However, the include angle of 
deltaalphas, deltabetas, and deltagammas shows the variation of the include angle equivalent to 
the bucket 16 order width of face Bb at this time. Supplying the pressure oil from change-over 
************ 22 for the object for booms, the object for arms, the object for buckets, and the 
object for revolution of a hydraulic control valve 23 to each cylinder and the revolution motor 1 7, 
a boom, an arm, and a bucket go in the location as the beginning where the revolution motor 1 7 
is the same to the next digging starting position (S-deltas) of the location where only outside 
widths of bucket Bb differed in the cross direction rather than last time. 

[0033] At step 36, the next digging starting position (S-deltas) has judged whether when only an 
outside width of bucket approaches a car-body side, they are whether the height of the edge of 
a blade of the bucket 16 under digging is in the predetermined distance Yci to yci, and moreover 
the distance xci over a base carrier 12 is in the predetermined distance XCI, and no like step 12 
in it by the cross direction. That is, when the next digging starting position (S-deltas) is on a 
predetermined rest line, in order that the edge of a blade of the bucket 16 excavated next may 
excavate the ground of the base-carrier 1 2 bottom, excavation work is gone and ended to step 
37. In order that the edge of a blade of the bucket 16 still excavated next which is not on a rest 
line predetermined at step 36 may not excavate the ground of the base-carrier 12 bottom, return 
and the next digging are started to step 4. This is repeated and the predetermined range is 
excavated. 

[0034] In addition, although explained in the above-mentioned example by the automatic digging 
approach of the hydraulic excavator which can be performed automatically and easily to install a 
hydraulic excavator in heights and feed earth and sand into a dump truck or a crusher with the 
hydraulic excavator, it cannot be overemphasized that a hydraulic excavator can be installed on 
the ground, downward earth and sand can be excavated with the hydraulic excavator, and earth 
and sand can be automatically fed into a dump truck or a crusher, either. 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi.ejje 



05/03/09 



10/10 ^-i 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_ejje 



05/03/09 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1] It is a side elevation for the hydraulic excavator of this invention to explain the 
automatic digging approach. 

[Drawing_2l It is a block diagram for the hydraulic excavator 10 of this invention to perform the 
automatic digging approach. 

^aw[ng_3] It is a side elevation for explaining the notation used for the automatic digging 
approach with the hydraulic excavator of this invention. 

[Drawing^] It is a top view for explaining the notation used for the automatic digging approach 
with the hydraulic excavator of this invention. 

[Drawing 5j It is a top view for the hydraulic excavator of this invention to explain the automatic 
digging approach. 

[DrawingjB] It is a flowchart Fig. for the hydraulic excavator of this invention to explain the 
automatic digging approach. 

[Drawing_7] It is a flowchart Fig. for the hydraulic excavator of this invention to explain the 
automatic digging approach. 

[Drawing 8] It is a flowchart Fig. for the hydraulic excavator of this invention to explain the 
automatic digging approach. 

[Drawing_9] It is a flowchart Fig. for the hydraulic excavator of this invention to explain the 
automatic digging approach. 

[DrawingJO] It is a side elevation for explaining rotation of the bucket in the case of loading into 
a crusher with the hydraulic excavator of this invention. 

[Drawing 11] It is a side elevation for explaining rotation of the bucket in the case of loading into 
a dump truck with the hydraulic excavator of this invention. 
[Description of Notations] 

1 [ — Activity machine, ] — A base top, 2 — A portable type crusher, 10 — A hydraulic 
excavator, 11 12 [ — An arm, 16 / — Bucket, ] — A base carrier, 13 — A revolving 
superstructure, 14 — A boom, 15 17 — A revolution motor, 18 — A boom cylinder, 19 — Arm 
hydraulic cylinder, 20 [ — Hydraulic control valve, ] — A bucket hydraulic cylinder, 21 — An 
engine, 22 — A hydraulic pump, 23 24 — An electromagnetic-control valve, 30 — The control 
section for cars, 31 — Boom pressure sensor, 32 — An arm pressure sensor, 33 — A bucket 
pressure sensor, 35 — Boom-angle detection sensor, 36 [ — The control section for unattended 
operation, 41 / — The antenna for wireless, 42 / — A radio control control panel, 43 / — The 
sender for hoppers, 43a / — Sensor for hopper earth removal detection. ] — An arm include- 
angle detection sensor, 37 — A bucket stroke sensor, 38 — A revolution angle sensor, 40 
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[ 0 0 0 8 ] tit: Jf^tCgaBS tifcjftEJ/ a^Jl/C* 

Sffl©#£aifiJTS. c©fcft % ttEJ/a^JU&SfTr 
a <;WDS£MS±£@ ^ <h 4 tc % 3^caH0fl*WfT 

[ o o o 9 1 mmm&$ite&tM7<!M%im 
& 3 -c;KD^<t o uss ^e&fc-r * c t 4 * 
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#£9. »E^3<Jl/©aBUrate^0>&», *fit>tt % 
44 fe(C, C»%C»%ttES/3^*rfT*&<rfefflrtf 

[ o o l o J *fc % ^HtS^Sib $ Sigsft^&o---? 
r 4> s r - a v > y <d# h a mosjitm i ©i^eo 

E*fc«Lfc4SCca8«B»64U *2©j?rje©Ea«: 
gbfc4£fc^? h(D#£j£^ ^-AO 

±tf 5 1 4 tin. jewsmtc**), r 

io -A2/»;>y(c^sflafEE***ffli/r. r-A*ft 

^©E^{cSL^<bttCM>r^ K0«#ii* % 
20 St JJBSffifciD; 

3W>ft<»*ft<Sf±"C*S. 

30 [0012] 

i «»e^> 3-<ju i o cc<t o ett«Bii^s*gttwrsfe 
©z>s$©ig$ (ho ) cd^±k m*)*m 

S. COi*. -ttES/a^iH 0j&*»3Mi*«&±1©S 

[ooi 3]^3^no(t rmmmi 2ccjg 

SO 14. T-Al 5, RZfrtfv h 1 6^6&SflaB« 



5 

1 l#mg&(c«*34vtt>*. gBttl 3ttffS« 
1 7tc<fc»)lB|j;*ft. *fc..:/-Al4. 7-Al 

1 7«i>i?>2 l(c«fcOIBft§nSttEE*>7'2 2^ 
6©Sttl*^n-5'h©ttE*IKai#2 3 iftLX&ttXft 
m*>. JtBE8«#2 3tt. mffiS(lfflI^2 4*6<D>'W 

y > mvm®*- * i 7 m®8m#2 4 io 

»=>:✓ n n-zmtobuz m-mmfsm^4 o#>e>© 

2 3tC«|&LiftESiJfflI^2 3^»)^So *fc. ft&E 

Msmsa. m.no&tbiSifticxzmmMz. mm 

[00 14] T'-Ai".;;/?! 8. 7-Ai/'J> 
#19. SCf/^!. h^'J>f 2 0(C«. -5-ti-etl©E 
;>3*9J5rf*7'-AE;frte>t>-3 1. 7-AE#-fe>lJ- 20 

3 2. hE^-fe>-y-3 3*sm^§nri,»s. 
y-A 1 4(c«. igiitti 3ic^t zmin&k^m 

S^-Aftgtfeffl-fe^SStf. 7-A15KI1, 7"- 

a 1 4 fctttzm>Pi&ztfiiii-rz7 

■y-3 6JWf$ft-Cl>S. hi"J>#2 0K«. 

». i-©SKi=fcit^m-rsftS-fe>ry-r«>s 

l>. t£@<*l 3tC«. TS|5*tff*l 2tcMt-2>m®ftg. 

>if«g«ia^ffl*jffiia54 0(c^3n < m^smu 

"CU*. g«lfigfflHJtai®4 0(C«te«ffl7>^4 1 
*m£&$ft> ^SB^ewJi^tCtOttE^a^JH 0* 
m&foX-ZZ. ttc. ^SB^P.ttE^s^JH OK}g 

^*aj^-r?>7y3>^^ji/4 2*i*^u-$ffli 

L/TSasnri,^. *7^ - 2a^©gf±©nIS©1^ffi 
R^©(t#*ffi*TS* v^ffl»fiKg4 3*5ffiia;S 

f7,^t2 (MC) ffi3&£tT* 

sa>*&m-r** i-^gf±«miffl-fe>,-y-4 3 &v$m$ 40 

[00 1 5] jiieccis^-c. jyr-csi^-rsfc&K. ® 
1. 03. R0Tg4Cc^TiB^*£ffiiW:ttlJDt,T<,> 

ttE^a^JH 0©$:^©lI£,£i£l|ttMX>ai 
U SS^CM.'S^ilCiiFS (HO ) tbX^ 
S. tic. £±1©^,* (HO) £fiHsW<i>Oa£©£ 
£4(0. 0) tbX^Z. 3(C^-A14% 

(xo. yo ) &t/cns. -mLi . 

L2 . K0\ L3 \i*>Tv Y 1 6©$fc«©ttBl 6a£ 
^aoSfcio©^?*'). Ll tt^-Al 4©fiS£. 50 
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L2 «7-Al 5©£$£. L3 h 1 6©B$ 

fcin*. B.^«»E±©{4g'CfflBljra^. (XB . YB 
) . C^tt^*, h 1 6©73Jfe*STSi5^ff*l 

2 (ormomimm u«:t^©jas±©fia-cs.as 

te£ (XC . YC ) fcijrf. h 1 6©2J3faW 

TSB^ftt 1 2 ©TfflJ©i&B£!I|!Jt,&t>l$©£.am£ 
fiWaB7^» h 1 6©?Jife&rF"g|5jfctT 
ft 1 2 ©Tffl©ifiE*H§J 0&^B$©£J&«£7tkT„ l 

0 «. ;<-Jr? h 1 GOJiftiPT&mmi 2©T1U©«& 
®£iaiWU&t>B^£t5 (0.0) a>*,©S± 1 r©g 
Sfc^f. (XCi. YCi) ^mimth^T v H 1 
6©7J5fcl 6 a©*?r^-r„ 

[0016] &tC. SI@^|Sj{COI,»T. @4{Cnt-rfa-^ 
£&®»rCCtfflni,-C<,>S. iS&E^3<rt<l 0©tSafrlS) 
©H.^0H «r||jiflfS (H) i I/. S4rttffl5|aStt 
B#tt^lSj(Cffl^L/Tt,»S. Sfc, C©JSJstJCj^Fft^(Sl 

mmbxh^K ajitta (h) ©m.^0h *»6fBgii 
n^{4a (s) *T©ftS4saBusfefiiiH]ftS0s . ® 
Biis^tis <,s) iPhmmiULS. (e) *-c©«e% 

»fJ^7^liftS0E . SiiiftB (H) ©M*0H 
i#a©{|BiJfi[BftK0 i £LTt,>*. Jg@tlB0Hi{3: 

iaii^T^t. 0w=es +0e ras. $fc. 01 
(mm) (D&zmxrm&i i©-/-ai 4. 7- a 

1 5. &o^$-? h 1 6©&8K£7n3-„ a3tciat,» 
r. SiSate^F-Ctt. Kdttl 3«c*f-TS^-A 1 4© 

s7-ai s®mn&*:7-j*mmmn&(is . 7 
-a 1 5 ccfcf-r 5. n 6 (ommn&zxtr 7 hta 

BlJrat&ftSTS Ste. illCfcUT. JSBIJ 

*J7^-C«. ^-AlMiJteTftKaE . 7-AJ8Si|*?7 

tic, mm (mm) -c«. y-ASjitififtg 

aw . 7-Afl3ifiBftS/3H . hSji&BftS 
TH . Rtf. ?33fe©ttS (XH . YH)iL/tl»S. 
[0017] ^(c. S»a«©fKi)«:oi,»r. $T@5 
R^@2?:ffl^-cittwrs„ $-r. »i«cc5fesr^. 
aBiJiate^sru jaij»7*Eie i&v®±tims. 

(H) «CttE-> 3 ^;H 0©[^^1 1 *&Klt,-C-£ti 
^ti©*t?X ^5f40a urfiiMis ( S 13* e. 

Eie©KH) mm±m.^mmwmmu4 o©i2 

®SI5«:A^-r5. ^CC. A*^7L//c6l4E->3<;l' 
10*>f>K«)-C. -5i>n>ji^A*^4 2*gSfPL/. 
mtSl l£ffifJra&£Sult&8tlUc&. f¥^^X-< 

7 ? r c i Oct 0 mmmmzmm msu^ 
s nxmm btcmmmomnmR & Ktsm 
8t±ttB£ (H) r^»s:i'7 5ri/*2{cgf±-r 

^ttSti' v v is + 2 •CgF±5E7&t;tB#tf-:fr|6KciSj[s| 
l/T. »Bi|S^*SiU:»)^» h« (Ba) tclimffl 
{4B4Sl2«:-re»U-Cf|gIJ«:tf^. JHilJffiB«:S32-Cffl 



9Jl/fc6, 8WB<fcH«iC, iHSU 8E±{fc&5 (H) r 
EleSTlgOilfo !I8lJ**7£ E art mffl»W*7 L 

ithwca % mmsfatcrt'rv he <bi>) tcv-fbL 
S2io)ffiijfiaM)8nu«ff9. S2irmu,fc&. 

8?i2iK«lk:, miHtt£S2iJ:9''C4r? hHKtt&BU 
(M*S22K:r6l/Tmi«T5. C0fl**SWfcT 
i5E2e*TlM«t. C0»BIJ#Ele, *5W*E2e$ 
rfftohfcS, ^©SBS, h l 6 0?j$fc 

ArftlttfTftl 2<DTffl!lOiSffi*»BiJ0&l^ 5*p£ 
fil^T^o fcU T»*fr*l 2 0Tffitf0iftE£ffl&lJ-r 
S»^tc«SttiH£ecJ:SaHiJffil*»7'r«>. miff 

±x-f9**ffrci(cj:0. ffSo-HSffjt 

com&xmit. mm. z^-iv^v* <hd> 
c»«#»a:^7 9t/+2 (mo 0t>r*i*»*gi&aft 

(S) . agOHTttB (E) % Rtf, g&ttg (H) * 
ttE^a^;n 0 4»ffor*n*h©tMiK:^t>'&r 

ttEi/a^JH O0S«l*^8att»4OK?v*>^ 
t5o comiMMfiUKs) T0«ISIJ|lte£»«> H 
3*St>ttH4fc5*"i\J:5K\ K@flg-fe>if3 8(CJ: 

oasijMKttiiAads^ ^-AftKiftai-fe>^3 5 
cc«to^-A«fjra*&ftKas^ 7-Aftis*Mti-fe> 

ttfic, HHU$7g&i2. Hl*5W*H4fc7jVj\fc5 

gaE#, 7-Aftgteffl*>>^3 6CC£g7-A»BIJ 
&7ftg/3E#. Rtf, h*hn-£-te>lf-3 7 

hlNt7M7E *^W$nra«iS«£ 

[0 0 19] miittg (H) "C©«»tt, l£@ftg-fe> 
*3 8tc*5«&tS«0H# % ^-AAffi«IHi-fe>^3 
BCCiO^-AlfcifiatftKaH^ 7-Aftgttffl-fe 
>*3 6tC<fc»)7-ASiiffiBAReH^. Rtf. 
•v h^ha-^«fe>1f3 7 0CJ:O^y H8B&tiSKfttt 

£/c v C<Dtt, /<*y M 6©3Ijfe©ttli**OJ:0 
0S68i(XH) <t£±l J;90if5S (YH), BP*>. *J5fc 
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0(ig(XH> YH)#:/-A«iittBftgaHl 7-A 

h*tl(0^-A14 % 7-A1 H 60S 

Si. Rtf % WBttl 3KH5lSi*ftS:r-A140lS 
3, * i 6gttSKfflfJ^4 0{C<fc^^(DS|gLSrc* 

[0020] ^^»^3rtt % /t^rsrh 

1 6£ffllWra&flfiS<^ttU ^5>3>aff/s*;U4 
2J:0ttBE5/a^<;H 0©«aBfl|7>^4 1 iftLX 

10 gBt&2igffiftIfipg&4 0 fcftg&fr a 1 o#a 

tt> WK»?W2 (MC) tt*?^2a^±8 
0»A**nJte*». *»^»±ttHJffl-fe>*4 3 

atcfcoiftaws. ^f^sm »ii^7^t 

2 (MC) ©#?^*2a^©±»0&A**nJtfi*^ 
*flKLTl>S. ^5Tg«i^7"r>t2 (M 
C) 0*9'* 2 a^©±»(DS:A3&*5®»^K:, X^* 
^4(C^So ^7^5tl»3S>79J/t2 (MC) 
0* ? 2 a ^O±»0aA*5 nJgg©Jt£K x Xf»^ 

20 6tcff*. a»»Effl«Hai»4 0tta»^n^Accb 

fc#oT, ttE«W#2 307-Affl4«lttrttE#> 
^2 2*»60Ett*7-AJ/i;>jfl 9{ctt»'rs. C 
WCjtO. 7-A^y>*19ttfl*t/C7-A15* 

[0 02 1 ] ^f^7W Xr?7'607-A3IS 
CC<fc07-AEE^-fe>1f 3 23&>6©ff-«tK:j;»)7-At> 
9©#hAE**^©E*PAlfcttofc*. 

30 4r?r hE*-fe>*3 3s&»60fi#fcJ:OBf£0E*PBi 

^f-^^7-CBfS0E*«citL/ttCii»^{cW: % 90S. 

8T« V S««(E»WlSl»4 0»*ett^n^ACCU& 
ttE*0fflI#2 3©7-Afflaoc/<^9 hffl*^J 
ftrttE#>^2 2*»60Ett*7-A5/y>yi 9R 
.^7hH^2 0«CM« o cncc<tr). 7- 
40 Al/y>#l QR&rt** htyV>itZ0\m&UX7 

[0022] ^f^9m ^f'9 7 P 807-AaB!J 
Rff^» hffl|iKc < kD7-AE^'fe>1f3 2Sa f ^ 
9 hE*-fe>if 33^e>0{f-#tcj:O7-A^»;>yi 

9 0# h v h UV 2 0 0* h AE^ 

#*irv hE*-fe>*3 3^e>0®#JcJ:O, 7-AS/ 
V>#1 90*hAE^Bf3e0E*PA2. SCF, ^<^r 
50 9 hV»J>y2O0#hABE*3JW3E0EE*PB2R:j:i) 
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mmmiPK pb2) c«t>*#<&ofc^ *7** 
^io«:tf< ft ^f^iom s«ra«£EfWfflJ8B4 

!/>?l 8tt{*Sl/t±*«:-Aa/<:frt^-Aai^L4 

* 0 xrvfavrnfiwh^mmfm (pa* pb 
2) *s/hsc»4*. *ac>tt. or^-A3 

3WL4trttofc6. Zf-yfl lfctf<. Xf-?7l l 

£¥4K-f*. * Fn-*x>Frft#*itf, Xf ^1 

TLTX-f 1 7«ctf*. hSBBU 0**7 h* 

[0 0 23] Xf^l 2T?tt % HBO*©'**"* F 1 6 
03gft±T«JWT*l 2tcStrSE(8xci^B!f3E©H5» 

ffi«IXatta»J*<DA^9 h 1 6©3MtefcJ:5T«*fT 
(*120T«*aB»U&C»raiK:ltt8*irt»5. CCD 
4 £r5£<DS8iXciOT 3 fc7jttv<* * M 6 «(c<t 0 

ajesjvc^s. mm<omkxcLttaMLk*ci*»i> i . 

#H<DxlI*rc*a. X^y^l2TBixc1*SBf3e<D 
MXaAOfertfcc^W*. WB*©^^» F 1.6 

X?v?\ 3«cff<. af^l 3r«. FftK 
#2 7 0BtCftofc3&\ 5^*«KUrir>5. CCD^^r 
* hftS©2 7 OK ( = ^AMa + T-Aftg<S + 
Fftgr) tt, F l 6«cdd»#«*i&**i 
/cftST^D, C©2 7 0Koa»CH5gUTtfi^. 
[0 0 24] 3?/*** Fftfi#2 7 0K«C 

" too fc«£fc tt* ?■ ^14 CCtf * , 2 7 0 g£ ft 6 ft 

6CCA£lEtt5IS*#S<fc&«>«:. ^?H8tA 
TfcWattU F 1 BfC±»*T<C>i&fr. 

9 7 1 -2 "CffiK x cl*s9HE©E«IXa J: 0 fc/hS 

WW*©'**-* F 1 6©S»*nFSfj£fT»l 2© 

TfljottHiaBi-rsfcAxf-^^i sectf<. 

^15Ttt. OilDfilCC, 

8 liftft U r ±*«C - A a 7- A2S# U *ffCr»1 * 

? F 1 6£iJISi*S e CftfCiO, «fiU*©><*? F 

1 B©^5fe&*T8fc£tTf*l 2©T§J©Jttffi£!IfSiJUft < 

ft*. 

[0 02 5] X^y^l Sr-Aa^SW^-AaWl/t 
fTft->fc& % Zf-yfl 6CCtf^, 3 4PJ« 

«C, FftK#2 7 0K£ftofcj&\ S**«KL 
"COS. 2 7 0aCCft6ftC^CCttXf'y^l 7(Cff 
*. *7^:/l 7Ttt^*? F 1 6*At/cW3«iU 
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F 1 6fc±»*T<t>&toi 
2tcR9; Btxci#iWe©raiXaJ:0t*#ii*, 
»**»rt/a*&. Xf^l 6-C^» Fftg#2 
7 0KKftofc«^CCBX^ 9 ^14Wf<. Xf^ 

1 4-ctt. s£@aae i zimmazm**, ttmn& 

[0 02 6] IMZOmiHWrC i #Ba>«»|aW|t7-r * 

t % :/-ai 4o±s4<bfecc, flstmftu 

«W*9»5/*2 (MC) ©*9'<2a(Cftft>9. X 

io ^-^18-ctt, e»aeffl©iffliai54o»g»^n^7 

AtCL/c^ot, ttHW»*2 3©^-Affl*ftJjftTtt 
E#>:/2 2*6©Ett*^-A5<"J >#1 8<D#FA 

cnccj:^, 1 8«<*g 

btrtiri F 1 6«r±^CC-Aa/cW^-A14*±S 
3-e* e xf*^yi9r«, ^-ai 4%±»*k:/<^ 
» h»K*2 7 0K4ffl#L/Tl>** % 5**«K0r 
lr»*. ^»Ffttt#2 7 0fifc|B#Stir^ftl>li^ 
Ktt. Xf^2 0W7<. Xr^20t?{i, ^-A 

fta^ffl-fe>^3 5. r-Aftsttaj-fe>if3 6, a 

20 M^r» hn-^-fe>if3 7^6©fi#(cj:0, 
ttE*HWP2 3©^-A» % 7-Affl, RCf, A^r^ h 

ffl^sa^j»rttE^>^2 2 /pe>cDEtt^^n-eti<D 

V»;>ycCttl&U ^A14(DM4±Aa, 7-A 
150ftg^±A/3, R^, ^-/KDM^ + Ar/c 
tfttttU ^9hftB»«27 0aK:ft*J:5fcHE-r 

So 

[0027] X^^^2 ir». ^19Wy 

mtt#2 7 0K«:lWShr^s»* % x 

30 f"!7^2 0r*ijEbft#6. ^-Aftgtfcffi-fe>tf3 
5, T-*Aftg^Hi-fe>1f3 6; acF. K@fta-fe>* 
3 8*6©fl»fcJ:0, ai!(i««£fflSBffll8P4 0ttatt^ 
P^AtCLfcj&Sor, ttflEWfflI^2 30^-Affl v T 

-Affl. apr % saiffl?ras«jgirttE#>^2 23f>e» 
oEtt***i*tio^ i; > ioacfiaa ^ 1 7 ct&ts 

^-Al 4CDfta*±Aa v 7-A150ftK£± 
Ai8 v ROf, ^@i*l 3©ftaA0/c^S»L/ft^ 
J^v H 6*^8i)S;^^yi/t 2 (MC) <D*?^2 
a(D^f3£©mii{4g (H) ^CfpJ^^. X^-^22t 

40 a»aiE«»jBP»4o^-Aftfflftia-fe>*3 

5, T-Aftg^Ui-fe>lf3 6 v A^r^hxhn-^'fe 
>^3 7, SCX, fig0fta-fe>1^3 8^6©M#JCct 

n eoas^sisi/r^^ h i 6 

#&8&3;*5y^*2 (MC) W^>'2a(Dffi)l0a 
Soaiifltg (H) teSB£Uc*>\ 5**flBrl/rc> 
S. ^©a«^Df|ji&g (H) \t, Xf»^2tf^ 

^>yofcSttaKffl»j®94 o Ktatistisffliiftg 

0H, ^-ASiitigftaaH 4 r-AffiiifflgftS/3 
50 2 2 V'i*r .;H6 ^§rSOB«(DSii{4a ( H ) (CH 
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72 lfclg^&U rttrv h 1 6£j?r£©gei©»ji<a 
■ (H) (CSBtStt*. 

[0 02 8 ] ^f^2 3ttt, Xf^irSSUc 
8B4:^#»8&3*7 9W2 (MC) ?&£j!>\ 

*T9^2 3r&g&5$^9 W2 (M 
C) X^^^2 4CCtf<o Xf^2 

4?tt, SE±*©rt4r9 h 1 6©?Jft*«ftl,&|,>T\ 
01 OCC^-Tcfc^CC, ^©.£l 6 a LT^* 9 

e<D*<D±®£m\tZ. t©/c#>K:tt, 77-7^24 
<bXr^^2 5-C. gffilS«fflSliagI54 0«^-Afte 
^Hi-fe>1f3 5, 7-Aftjtttffl*>*3 6. /< 
*r? h*hn-£42>1f3 7]fc6©©#$c«fc!), /t** 
h 1 6©?J5fcl 6a©ttK#ft3#M (Yh>.> atf>. 
IWttflBi (Xh) T-EtttSJ:5«:«»r. SSti^n . 
^ACCUfctfoT, ttEEIW»*2 3©^-A«. 7- 
AJ8, acf. hffl*aS«flftTttE#>^2 2* 

6©Ett4*ft*tl©$/y>#CC^U :/-A14© 
ft^iAa, 7-A1 5<Dftm*±AG*{'m$#tj; 20 

D . * H 6 ©*©±®tt> &«I5£* 7^t2 
(MC) ©*9^2a©-jSCCSWJ-r*<t5«CgffflSn 

[0 02.-9] *^9:/23TWIfcS*59W2 (M 

C) (HD) r*si 

lW^2 6(Ctf<„ ^t^2 6m 
7^ (HD) (D»^r*SHl 1«C5WJ:9K:. »± 
9 h 1 BftftStfSttts&U'Ct h l 6 

tmwHsXw* h i eo*©±»>*sfffl«rs. c©/c 30 

»4 0tt^-AflJt*ffl-fe>^3 5, 7-AAg&ffl-fe 
>**36, atf, hP-£-fe>1f3 7*>6© 

«#CcjrQ, rt>rv h 1 6<ottB3WKS*ia (Yh) ifi 

t, ttEWWF2 3©^-Affl % 7-AJ1, SOf, M^r 
9 hffl*aSS«»*rttE#>^2 2*>6<DEtt***i-e 
ft©S/ 'J U ^-Al 4MS%±Aa k 7 

-Al 5©fttt4±Afl*faBiS*<c*J6, ;^?KD 

fte*rAr^tf@»ra. c*i«cj:o k ^9 no 40 

©*©±fij>tt, ^7>77^ (HD) OftfttflRcf? 

[0 03 0 ] Xt^9^2 8-C«, 8±SBTi,fcfr. S*> 
*«K0r^5. SE±©5S7tt, /t^r, h©J8»ftKr 
h ifix* v h+©±»*«HJ3 tiiftK- 9 OflBHTK: 

«c s*r«Ki/-rc»i. xf?y2 9m ^ 

-AfcS&Htt2>1f-3 5atf7-AftS&aj-fe>?3 6 
*>*>©fs-sfK:j:D> BIHMNM4 0tt»7a? 
^AKUfcrt^T, ttEMlBW2 3©^-A«a». T 
-Affliaa«MftrttE#>^2 2*^0Ett4-tti-t 50 
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